2, INTRODUCTION
The natural degradative process (autolysis) of filamentous fungi is mediated by lyric enzymes which degrade cytoplasmic material [1] and cell wall [2] . An increase in the activity of the tytic enzymes implicated in cell wall degradation has been observed in the culIure liquid (CL) with increasing incubation time [3] .
Synthesis of polysaccharidases is considered to be an inducible phenomenon regulated by low levels of products from the enzymic action [4, 5] . The synthesis of some hydrolylic enzymes is depressed by limiting elemental nutrients, like several nuclcases and phosphatases which are phosphorus repressible enzymes [6] [7] [8] [9] . Exlraeellular proteases and RNases are controlled by more than one regulatory pathway being induced by limiting any of Ihe elemental components of proteins (C, N. S) or RNA (C, N, P) respectively [10,1H. Many of the these induction phenomena can occur during autolysis. Although the mechanisms of nuclease 037g-i097./90,/$03.=~,0 © 1990 F(xloration of E~opean Micwbiologi~l ~ieticl induction may appear to be similar among such induction phenomena they can be very specific. They are very important in fungal survival during autolysis.
MATERIALS AND METHODS
The Fungi were grown at 25°C in stationary culture in 100 ml conical flask containing 20 ml of mineral medium as described by Reyes etal. [12] . Each flask was considered as a sample. Samples were taken every day until onset of autolysis (maximum dry weight of mycelium) and then periodically until constant dry weight of mycelium (end of autolysis), Autolysis degree was defined as the percentage loss in mycelium dry weight between maximum dry weight of mycelium and the day on which the sample was taken. The results are the mean value of three replicates.
The culture liquid was separated from the mycelium by centrifugation (3000 × g for 15 min) and made up to the initial volume with distilled water. The mycelium was washed with distilled water and either dried at 60 ° C to constant weight, or frozen at -20°C to obtain mycelial extract (ME), The ME was obtained by grinding the frozen myeeliam until it totally disintegrated and then extracting with 10 ml of distilled water and centrifuging at 7000 x g for 30 min at 4 ¢' C.
Soluble protein was determined by the method of Lowry et al. [13] and inorganic phosphate by the turbidimetric method of Eibl and Lands [14] . Ribonuclease (RNase) and Deoxyribonuclease (DNase) were determined by an adaptation of the method of Kunitz [15] using 0.1% RNA (Sigma. Type XI, from bakers yeast) or 0.01% DNA sodium salt (Sigma, Type !11, from salmon testes) respectively, at 37°C in 50 mM acetate buffer pH 5.5. DNA was previously denatured by heating for 15 rain at 100 * C. The RNase activity was stopped by adding half the initial volume of 0.75% uranyl acetate in 2550 perchloric acid (PCA) solution. DNase activity was measured in presence of MnCI 2 1 mM and the reaction stopped with half the initial volume of 7% PCA. One unit of enzyme activity is defined as the amount causing an increasing in absorbance of 1.0 unit read at 260 nm in the described conditions. 
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RESULTS AND DISCUSSION
There have been many reports about nucleases from fungi [16, 17] but no systematic study on the production of these enzymes during fungal autolysis has boen reported.
The biochemical processes related to physiological changes that occur in nucleic acids during fungal autolysis have been studied in seven fungi (three Ascomyeotiaa, two Zygomycotina and two Basidiomycotina) by monitoring the variation of RNase, DNase, nucleic acid, free phosphate, and protein in the culture liquid and mycelial extract with increasing incubation time ( Table 1) .
Autolysis started when the fungus reached the maximum dry weight of mycelium and the glucose concentration, measured as reducing substances, was below 0.5 p.M. The second sample represented in Table 1 corresponded to the start of autolysis in each fungus. The pH values of the culture liquids were acid at the start of autolysis and tended towards higher pH during the degradative process except in M. rouxii and R. stolonifer with pH of 4 and 3 respectively (Fig. 1A) . Only A. nidulans reached an alkaline pH value during its autolysis. The autolysis degree values reached were from 70 to 90% in Ascomycotina and Basidiomycotina and less than 50~ in Zygomycotina (Fig. IB) Nucleases are present during the autolysis of filamentous fungi as extraceilular enzymes in CL and intracellular in ME. The induction of these enzymes during autolysis can be r~"'~'zl to the exhaustion of the carbon source a: ,. onset of autolysis and the increase of nucleic acids in CL and ME (Table I) . Generally maximal RNase specific activities in CL were observed in the first days of autolysis and thereafter they started to decay. In ME increasing RNase specific activities were observed with the incubation time. Except for A. nidulans the values reached for RNas¢ activity were higher than those for DNasc activity. In the studied Zygomycetes minimal DNase specific activities were found, the intracellular specific activity being lower than the extracellular one. With the alkaline autolysis of A, nidulans higher DNase activities were found, while with the acid autolysis of both the Zygomycotina. lower values for this activity were reached. With the other fungi intermediated values were obtained. These findings suggest a possible relationship between pH and DNase production during the au-tolysis of these fungi. Thote was no apparent relationship between the free phosphate concentration and DNas¢ and RNase activities.
